FRICTION FORCE MEASUSEAdENT APPARATUS 

PEBLD OP THE INVENTION 
The present mvention rentes to a Mction force meaBuzemeiit apparatus 
to measure fiicfion force between a magnetic head and magnetic tape, 

BACKGROUND OP THE INVENTION 
As an index to evaluate runabiUty of a magnetic tape, a measurement of 
friction force between a magnetic head and magnetic tape is wid^ performed 
and as a measuring method of running Mction of the magnetic tape, until now 
a following method has been adopted. In the method, firstly the magnetic tape 
is wound around a guide post of which material is same as that of a magnetic 
head, a weight is attached to one end of the magnetic tape, and on the other 
hand, a strain gauge is connected with tbe other end. Tben, the strain gauge is 
pnlled at a predetermined abrasion speed, tension at that time is measured by 
the strain gauge, and the friction force is calculated based on the tension. 

However, althoui^ the conventional measurement method can calculate 
the friction force between the magnetic tape and guide post used histead of the 
magnetic head, it cannot accurately grasp the friction force between the 
magnetic head and magnetic tape practically running within a magnetic drive. 
In this connection, to handle this problem, there conventionally exists a 
measurement device to measure the friction force between the magnetic head 
and magnetic tape practically running within the magnetic drive by detecting 
a torque burdening a rotation shaft of a rotation head (for example, see FIG. 3 
in Japan patent laid open pubUcation 05-187993). However, the measurement 
device cannot be utilized for measuring the friction force withm the magnetic 
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tape drive with an luiawtatiiisliead. 
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SUMMARY OP THE INVENTION 
An ejcemplary object of tibie present invention is to provide a Motion 
force measurement apparatus wMdi can favorably measure friction fon» 
between a magnetic head and magnetic tape even wiiiin a magnetic tape drive 
with an unrotating head. 

A first aspect of ftidion force measurement apparatus of the invention 
is an apparatus to measure the friction for«e between a feed member feed on 
a main bo^ of a magnetic tape drive and a magnetic tape abrading the feed 
member: tt»e apparatus is characterized by being equipped with a vibration 
detector which is joined with the feed member and its vidniiy, and detects a 
vibration in abrasion of the magnetic tape with the feed member; and a 
calculaiion device which calculates the friction force between the feed member 
and magnetic tape based on a signal from the vibration detector. 

Here, the "feed member^ means a something trfuch is feed on the main 
body of the magnetic tape drive and has a portion abrading the magnetic tape. 
For example, as the feed member, there exist a feed head, guide portion 
guiding both ends in a width direction of the magnetic tape, guide rofler, and 
thehke. 

According the W aspect of apparatus of the invention, when making 
the magnetic tape run by driving the magnetic tape drive, the vibration 
occurring between the magnetic tape and feed member is detected by the 
vibration detector, and the signal is sent to the calculation device. Then, based 
on the signal, the calculation device calculates the friction force between the 
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magnetic tape and fixed mLcmber. 

A second aspect of apparatus of Hie invention is characterized, in the 
constitution of tiie first aspect, that a vibration input unit being an input 
portion of vibration of the vibration detector is made to directly contact the 
5 fixed member. 

According to the second aspect of apparatus of the invention, in addition 
to the action of the first aspect, the vibration input unit of the vibration 
detector is made to directly contact Uie fixed member, and a&isr portions are 
made to be fixed on the fixed member with, for ecrample, an adhesive and the 
10 like. Then, when the magne tic tape drive is driven, the vibration, which occurs 
the fixed member contacting a running magnetic tape, results in directly 
being transmitted to the vibration input unit of the vibration detector without 
being intervened by the adhesive and the like. 

A third aspect of apparatus of the invention is characterized, in the 
15 constitution of the first aspect and second aspect, by being equipped with a low 
pass filter of which cutofif firequency is not less than 50 kHz between the 
vibration detector and calculation device. 

According to the third aspect of apparatus of flie invention, in addition 
to the action of the first aspect and second aspect, when the low pass filter of 
20 which cutoff fi-equency is, for example, 60 kHz is used, signals not less than 50 
kHz out of those output firom the vibration detector are attenuated (cut). 

A fourth aspect of apparatus of the invention is characterized, in any 
one of the constitution of the first aspect to third aspect of the invention, by 
being equipped with a recording device recording the firiction force calculated 
25 by the calculation device with time. 

According to the fitmrth aspect of apparatus of the invention, in addition 
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to the adioa of any on© of tiie first aspect to the third aspect of tiie invention, 
the Motion force calculated by the calculation device is recorded in the 
recording device with tame. That is, in the recording device, a change of the 
fiiction force over time results in being recorded. 

BRBEP DESCRIPTION OP THE DRAWINGS 
FIG. 1 is a configuration drawing showing a Motion foree measurement 
apparatus related to the invention. 

FIG. 2 is a section drawing showing an attached stmctore of an AE 
sensor. ' 

DESCRIPTION OP THE PREFERRED EMBODIMENTS 
Hereinafter, the Motion force measurement apparatus related the 
present invention will be descanbed in detail, referring to the drawings. 

As shown in FIG. 1, a Motion force measurement apparatus M is an 
apparatus to measure the Mction force between a magnetic head (fixed 
member) MH fixed on a main body of a magnetic tape drive D and a magnetic 
tape MT abrading the magnetic head MH. The Mction foi«e measurement 
apparatus M is mainly composed of an AE CAcoustic Emission) sensor 1, low 
pass filter 2. calculation device 3. and recording device 4. Here, the AE sensor 
1 oufpats a minute vibration converting to a current or voltage. 

The AE sensor 1 is a device to detect a vibration when the magnetic tape 
MT abrades with the magnetic head MH and is joined with a guide portion 
(fixed member) G guiding end portions in a width direction of the tape MT 
unifiedly fixed on the head MH. To be more precise, the sensor 1 is formed, as 
shown in FIG. 2, as a (cylindrical shape with a bottom where its lower portion 



11 opens downward and an inner diameter of the portion 11 is formed as 
approximately same lai^geness as that of outer diameter of head portion Si of a 
screw (fixed member) S to fix each member of the guide portion G. In addition, 
a bottom portion 11a of the portion 11 which is the cylindrical shape with the 
bottom is a vibration input nnit being a portion where a vibration is input. 
Then, by pressing (fitting in) the lower portion 11 into the head portion SI of 
the screw S by hand, the bottom portion 11a which is the vibration input unit 
results in directly contacting the screw S» 

Alow pass filter 2 of which catofif frequency is 50 kHz attenuates (cuts) 
signals not less than 50 kHz out of those output firom the AE sensor 1, That is, 
the low pass filter 2 focuses many kinds of signals output firom the AE sensor 1 
on specific signals derived flron fiiction between f^e head MH and tape MT. 
Meanwhile, as the cutoff firequency, it is desirable to select 50 to 300 kHz. 

A calculation device 3 calculates the fiiction force between the head MH 
and tape MT based on signals passing through the filter 2. Data showing the 
Mddon force calculated by tiie calculation device 3 is output in a recording 
device 4. 

The recording device 4 records the fiiction force calculated by the 
calculation device 3 with time. That is, the recording device 4 correspondingly 
records the data showing the fiiction force output firom the calculation device 3 
and time when the data is input, thereby recording the change of the fiiction 
fiirce over time occurring between the head MH and tape MT. 

Next, a fiiction force measuring method using the fiiction force 
measurement apx>aratus M is described. 

As shown in FIG. 1, after setting a magnetic tape cartridge not shown in 
the drawing in the magnetic tape drive D, drive the tape drive D, thereby 
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numiiis the tape MT. Then, tbe measurement apparatus M is also actuated 
together, the AE seiisor 1 detects a Tibratioii occurring between the head MTT 
and nmning tape MT, and signals of the AE sensor 1 are ontput in the 
calculation device 3 through the filter 2. And the data i^owing the Miction 
force calculated by the calculation device 3 is ontput in the recording device 4, 
and Hie data is recorded with time by the device 4, thereby resulting in the 
change of the friction force over time being recorded. That is, the measurement 
apparatus M measures the Mction force by measuring the vibration. 

Thus» in the embodiment^ following effects can be obtained. 
1- Because the friction force measurement apparatus M calculates the friction 
force between the magnetic head MH and magnetic tape MT, even within a 
magnetic tape drive with an unrotational magnetic head a friction 
measurement between a magnetic head and magnetic tape VTithin the drive 
can frivorably be performed. 

2. Because a vibration from the head MH is directly transmitted to the bottom 
portion 11a which is the vibration input imit of the AE sensor 1 throu^ the 
screw S, the AE sensor 1 can surely detect the vibration, 

3. Because signals with frequencies not less ttian 50 kHz are cut by using the 
low pass filter 2 of which catofiF frequency is 50 kHz, many kinds of signals 
output firom the AE sensor 1 can be focused on the specific signals derived 
&om the friction between the head MH and tape MT. 

4. Because the chai:^ of the friction force over time occurring between the 
head MH and tape MT is recorded in the recordiog device 4, a friction 
phenomenon within the magnetic tape drive D can be analyzed in more 
detail. 

Mc^while, the invention is not limited to the embodiment and is 
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practiced in various pattemg 

^thou^ the embodiment attadies the AE sensor 1 around the screw S 
which is one of members of the guide portion G, the invention is not limited to 
this, and the AE sensor 1 may be directly attached to the head MH and be 
attached to other members such as a guide roller contacting the tape MT. 
Moreover, because th& vibration of a portion contacted wiiii the tape MT may 
be detected by the AE sensor 1, in case of a position which is a vicinity of the 

contacted portion and at which the vibration can be detected, the AE sensor 1 
may be attached to the main body of the apparatus. However, the method 
attaching flie AE sensiMr I around the screw S like the embodiment enables the 
AE sensor 1 to be easUy attached only by appropriately pnmding a measured 
objective with the screw S in which the head SI can fit in the lower portion 11 
being the cylindrical shape with the bottom of the AE sensor 1. 

On the otJier hand, to attach the AE sensor 1 by a press fit, the screw S 
need not be always provided. For example, to provide a fix member such as the 
fixed head with a protrusion portion formed in a diameter which can fit in the 
lower portion 11 of the AE sensor 1 also makes it possible to insert the sensor 
1 in tiie protrusion portion as fiieely detadiable/attachable. 

Meanwhile, an attaching method of the AE sensor 1 is arbitxaiy 
selectable, and for example, forining a flange at a side suifece of the sensor 1. 
the flange may be joined with the fixed member with a screw, adhesive, and 
the like. In addition, for example, by cutting a female screw thread on an inner 
circumference surfece of the lower portion li which is the cylindrical shape 
with the bottom, the AE sensor 1 may be made to be attached to a male screw 
portion provided at a measared objective by screwing-in. However, because the 
method pressing the AE sensor 1 into the screw S by hand like the 
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embodimeiit enables its detachment/attadbxaent to be easilj perfatmed, it is 
preferable to be attached by such the method. 
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